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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide an infrared sensor, which 
can be improved in sensitivity by being equipped with an infrared-ray 
transmission part having larger infrared- ray transmissivity than a 
conventional article and also can be manufactured at low cost, and 
its manufacture. 

SOLUTION: This infrared sensor is equipped with an infrared-ray 
transmission part 1 and an infrared-ray detection part 2 which are 
made of a transmission cover 19 and then the external surface 1c of 
the infrared-ray transmission part 1 are formed into an uneven 
surface 4 by providing projection parts 3, whose height H is nearly 
1/(4n1/2) time as large as the infrared-ray wavelength A used by 
the infrared-ray transmission part 1 , on the external surface 1 c at 
pitch P which is 0.2 to 0.4 time as large as the infrared-ray 
wavelength A in use, where (n) is the refractive index to the 
infrared-ray wavelength A. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The infrared sensor characterized by to have prepared heights which are abbreviation 1 / (4n1/2) 
twice the infrared wavelength which height uses in external surface of the infrared transparency section on 
wavelength 0.2 to 0.4 times the pitch of infrared to be used, and to make external surface of the infrared 
transparency section into a concavo-convex field when a refractive index to infrared wavelength which the 
infrared transparency section uses was set to n in an infrared sensor equipped with the infrared 
transparency section and an infrared detecting element. 

[Claim 2] An infrared sensor according to claim 1 characterized by having prepared heights in a rear face 
of the infrared transparency section as well as the surface, and making front reverse side both sides of the 
infrared transparency section into a concavo-convex field. 

[Claim 3] An infrared sensor according to claim 1 or 2 characterized by performing water-repellent 
processing to external surface of the infrared transparency section. 

[Claim 4] An infrared sensor according to claim 1 to 3 characterized by being the infrared radiation of a 
range whose infrared wavelength to be used is 5-15 micrometers. 

[Claim 5] the manufacture method of the infrared sensor characterized by to have looked like [ the 
external surface of a material which has photosensitivity and infrared permeability ] further the globular 
form particle of homogeneity particle size which has infrared permeability, to have covered it with it, to 
have formed a particle layer, and to form a concavo-convex field in the external surface of the infrared 
transparency section which arranges in an optical path which results in an infrared detecting element by 
removing this particle layer after exposing the external surface of a material from the outside of a particle 
layer by making this particle layer into a lens array. 

[Claim 6] Resemble further external surface of a material which mixes two kinds of equal globular form 
particles, and has photosensitivity and infrared permeability, cover it, and a particle layer is formed, the 
abbreviation for particle size whose another side one side has permeability to a certain light, and has 
absorptivity — A manufacture method of an infrared sensor characterized by forming a concavo-convex 
field in external surface of the infrared transparency section arranged in an optical path which results in an 
infrared detecting element by removing a particle layer after exposing external surface of a material 
through this particle layer with said light. 

[Claim 7] the abbreviation for particle size, after resembling further external surface of a material which 
mixes two kinds of equal globular form particles, and has photosensitivity and infrared permeability, 
covering it and forming a particle layer By removing a globular form particle which remained, after removing 
only a globular form particle of either of two kinds of globular form particles and performing ablation 
processing to external surface of a material by using a globular form particle which remained as a mask A 
manufacture method of an infrared sensor characterized by forming a concavo-convex side in external 
surface of the infrared transparency section arranged in an optical path which results in an infrared 
detecting element. 

[Claim 8] A manufacture method of an infrared sensor characterized by forming a concavo-convex side in 
external surface of a material which has infrared permeability by precision cutting by diamond tool. 
[Claim 9] A manufacture method of an infrared sensor characterized by forming a concavo-convex field in 
external surface of the infrared transparency section arranged in an optical path which results in an 



4 infrared detecting element by removing this globular form particle after making external surface of a 
material spray and fix a globular form particle of homogeneity particle size in the condition of having heated 
external surface of a material which has infrared permeability, and having made it softening. 
[Claim 10] A manufacture method of an infrared sensor characterized by forming a concavo-convex side in 
external surface of the infrared transparency section arranged in an optical path which results in an 
infrared detecting element by producing metal mold which imprinted a concavo-convex field by considering 
as a master the infrared transparency section manufactured in a manufacture method of an infrared sensor 
according to claim 5 to 9, and carrying out fabrication using this metal mold. 

[Claim 11] Produce a master mold of a three-dimension configuration, fill a thing which made a solution 
which added a binder distribute a globular form particle of Si02 in a master mold, and a globular form 
particle of Si02 is made to deposit. A material which heats a sediment which was made to dry this and 
_ remained, produces a mold by removing a master mold after removing a binder and making it solidify, and 
has infrared permeability using this mold by carrying out fabrication A manufacture method of an infrared 
sensor characterized by forming a concavo-convex side in external surface of the infrared transparency 
section arranged in an optical path which results in an infrared detecting element. 

[Claim 12] A manufacture method of an infrared sensor characterized by forming a concavo-convex side in 
external surface of the infrared transparency section arranged in an optical path which results infrared 
permeability in an infrared detecting element by carrying out hot press to external surface of a material 
which it has in a mold produced in a manufacture method of an infrared sensor according to claim 11. 
[Claim 13] A manufacture method of an infrared sensor characterized by to form a concavo-convex side in 
external surface of the infrared transparency section arranged in an optical path which results in an 
infrared detecting element by producing metal mold which had infrared permeability, formed a concavo- 
convex field in external surface of a material, and imprinted a concavo-convex field by considering this 
material as a master by crystal orientation etching a material of a field (111), and carrying out fabrication 
using this metal mold. 

[Claim 14] A manufacture method of an infrared sensor which carries out fabrication of the film which has 
infrared permeability with metal mold or a mold produced in a manufacture method of an infrared sensor a 
publication by either of claims 10, 11, and 13, and is characterized by forming a concavo-convex side in 
external surface of the infrared transparency section arranged in an optical path which results in an 
infrared detecting element by sticking on external surface of a material which has infrared permeability. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to a component and its 
manufacture methods, such as transparency covering used as the infrared transparency section of an 
infrared sensor, and a transparency aperture of an infrared detector, about the manufacture method of an 
infrared sensor and an infrared sensor. 
[0002] 

[Description of the Prior Art] An infrared sensor is a sensor which can detect the infrared radiation 
emitted from the body by non-contact, and, generally an infrared detector and this consist of wrap 
transparency coverings. In recent years, with the miniaturization of an infrared detector, the size of the 
whole sensor becomes small and transparency covering which is the infrared transparency section, and the 
transparency aperture of an infrared detector are also miniaturized. For this reason, the sensitivity which 
detects feeble infrared radiation to an infrared detector is required, and transparency covering which is one 
infrared transparency section, and the transparency aperture of an infrared detector are required to 
penetrate infrared radiation efficiently. These conditions are fulfilled and the infrared detector which 
converges infrared radiation on the infrared light sensing portion of an infrared detector efficiently by the 
micro lens further, and its manufacture method are indicated by JP,9-1 13352,A. However, in manufacture 
of the micro lens which is the infrared transparency section, since this needed the complicated 
manufacturing process using etching, a photolithography, etc., it was what cost requires very much. 
[0003] On the other hand, the method of fabricating transparency covering by resin is mentioned as a 
method of holding down the infrared transparency section to low cost more. The infrared permeability t is 
[ as opposed to / for example, / infrared radiation with a wavelength of 10 micrometers / in 1mm in 
thickness ] however, very as low about 34% as about 20%, even if the infrared permeability t is high 
polyethylene in the case of resin at 3mm in thickness about 55% in 2mm in thickness. For this reason, when 
making the infrared permeability t high, it is necessary to make thickness of transparency covering thin as 
much as possible. However, since a certain amount of reinforcement was also required of transparency 
covering, the thickness of transparency covering had become a neck on layout of an infrared sensor. And 
although how to consider as the means which makes thickness of this transparency covering thin, and 
constitute the lens section of transparency covering from a Fresnel lens is also considered, in the case of 
a minute Fresnel lens, depending on that configuration, condensing effectiveness may fall to reverse. 
[0004] 

[Problem(s) to be Solved by the Invention] It aims at offering the infrared sensor which it can succeed in 
this invention in view of the above-mentioned point, it can be conventionally equipped with the infrared 
transparency section with high infrared permeability compared with elegance, and can raise sensitivity, and 
can be manufactured by low cost, and its manufacture method. 
[0005] 

[Means for Solving the Problem] If a refractive index to the infrared wavelength lambda which the infrared 
transparency section 1 uses is set to n in an infrared sensor equipped with the infrared transparency 
section 1 and the infrared detecting element 2, an infrared sensor concerning claim 1 of this invention It is 
characterized by having formed the twice as many 1/(4n1/2) heights 3 of the abbreviation for the infrared 



* wavelength lambda which height H uses for outside 1 c of the infrared transparency section 1 as this on the 
wavelength lambda 0.2 to 0.4 times the pitch P of infrared to be used, and making outside 1c of the infrared 
transparency section 1 into the concavo-convex side 4. 

[0006] Moreover, in addition to a configuration of claim 1 , an infrared sensor concerning claim 2 of this 
invention forms heights 3 in rear-face 1b of the infrared transparency section 1 as well as surface 1a, and 
is characterized by making front reverse side both sides 1a and 1b of the infrared transparency section 1 
into the concavo-convex field 4. 

[0007] Moreover, in addition to claim 1 or a configuration of 2, an infrared sensor concerning claim 3 of this 
invention is characterized by performing water-repellent processing to outside 1 c of the infrared 
transparency section 1 . 

[0008] Moreover, in addition to a configuration of claim 1 thru/or either of 3, an infrared sensor concerning 
claim 4 of this invention is characterized by being the infrared radiation of a range whose infrared 
wavelength lambda to be used is 5-15 micrometers. 

[0009] Moreover, a manufacture method of an infrared sensor concerning claim 5 of this invention Look like 
[ outside 6c of a material 6 which has photosensitivity and infrared permeability ] further the globular form 
particle 5 of homogeneity particle size which has infrared permeability, cover it with it, form the particle 
layer 7, and this particle layer 7 is made into the lens array 8. After exposing outside 6c of a material 6 
from an outside of the particle layer 7, it is characterized by forming the concavo-convex side 4 in outside 
1c of the infrared transparency section 1 arranged in an optical path which results in the infrared detecting 
element 2 by removing this particle layer 7. 

[0010] Moreover, a manufacture method of an infrared sensor concerning claim 6 of this invention 
Resemble further outside 6c of a material 6 which mixes two kinds of equal globular form particles 5a and 
5b, and has photosensitivity and infrared permeability, cover it, and the particle layer 7 is formed, the 
abbreviation for particle size whose another side one side has permeability to a certain light, and has 
absorptivity — After exposing outside 6c of a material 6 through this particle layer 7 with said light, it is 
characterized by forming the concavo-convex field 4 in outside 1c of the infrared transparency section 1 
arranged in an optical path which results in the infrared detecting element 2 by removing the particle layer 
7. 

[001 1] Moreover, a manufacture method of an infrared sensor concerning claim 7 of this invention the 
abbreviation for particle size, after resembling further outside 6c of a material 6 which mixes two kinds of 
equal globular form particles 5c and 5d, and has photosensitivity and infrared permeability, covering it and 
forming the particle layer 7 Only globular form particle 5c (5d) of either of two kinds of globular form 
particles 5c and 5d is removed. By removing 5d (5c) of globular form particles which remained, after 
performing ablation processing to outside 6c of a material 6 by using 5d (5c) of globular form particles 
which remained as a mask It is characterized by forming the concavo-convex side 4 in outside 1c of the 
infrared transparency section 1 arranged in an optical path which results in the infrared detecting element 
2. 

[0012] Moreover, a manufacture method of an infrared sensor concerning claim 8 of this invention is 
characterized by forming the concavo-convex field 4 in outside 1 6c of a material 1 6 which has infrared 
permeability by precision cutting by diamond tool 1 7. 

[0013] Moreover, a manufacture method of an infrared sensor concerning claim 9 of this invention After 
making outside 16c of a material 16 spray and fix the globular form particle 18 of homogeneity particle size 
in the condition of having heated outside 16c of a material 16 which has infrared permeability, and having 
made it softening, by removing this globular form particle 18 It is characterized by forming the concavo- 
convex side 4 in outside 1 c of the infrared transparency section 1 arranged in an optical path which results 
in the infrared detecting element 2. 

[0014] Moreover, a manufacture method of an infrared sensor concerning claim 10 of this invention By 
producing the metal mold 9 which imprinted the concavo-convex field 4 by considering as a master the 
infrared transparency section 1 manufactured in a manufacture method of an infrared sensor according to 
claim 5 to 9, and carrying out fabrication using this metal mold 9 It is characterized by forming the 



concavo-convex side 4 in outside 1c of the infrared transparency section 1 arranged in an optical path 
which results in the infrared detecting element 2. 

[0015] Moreover, a manufacture method of an infrared sensor concerning claim 11 of this invention 
Produce the master mold 12 of a three-dimension configuration, fill a thing which made the solution 10 
which added a binder distribute the globular form particle 1 1 of Si02 in a master mold 12, and the globular 
form particle 11 of Si02 is made to deposit. The material 16 which heats the sediment 13 which was made 
to dry this and remained, produces a mold 35 by removing a master mold 12 after removing a binder and 
making it solidify, and has infrared permeability using this mold 35 by carrying out fabrication It is 
characterized by forming the concavo-convex side 4 in outside 1c of the infrared transparency section 1 
arranged in an optical path which results in the infrared detecting element 2. 

[0016] Moreover, a manufacture method of an infrared sensor concerning claim 12 of this invention is 
carrying out hot press of the mold 35 produced in a manufacture method of an infrared sensor according to 
claim 11 to outside 16c of a material 16 which has infrared permeability, and is characterized by forming 
the concavo-convex field 4 in outside 1c of the infrared transparency section 1 arranged in an optical path 
which results in the infrared detecting element 2. 

[0017] Moreover, a manufacture method of an infrared sensor concerning claim 13 of this invention By 
having infrared permeability and crystal orientation etching the material 14 of a field (1 1 T) 37 By forming 
the concavo-convex field 4 in outside 14c of a material 14, producing the metal mold 9 which imprinted the 
concavo-convex field 4 by considering this material 14 as a master, and carrying out fabrication using this 
metal mold 9 It is characterized by forming in the concavo-convex side 4 at outside 1c of the infrared 
transparency section 1 arranged in an optical path which results in the infrared detecting element 2. 
[0018] Moreover, a manufacture method of an infrared sensor concerning claim 14 of this invention 
Fabrication of the film 15 which has infrared permeability with metal mold 9 or a mold 35 produced in a 
manufacture method of an infrared sensor a publication by either of claims 10, 11, and 13 is carried out. It 
is characterized by forming the concavo-convex side 4 in outside 1c of the infrared transparency section 1 
arranged in an optical path which results in the infrared detecting element 2 by sticking on outside 16c of a 
material 1 6 which has infrared permeability. 
[0019] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on drawing 1 
thru/or drawing 13 . 

[0020] An example of the gestalt of operation of this invention is shown in drawing 1 . This infrared sensor 
mainly consists of transparency covering 19 which is the infrared transparency section 1 as shown in 
drawing 1 (a), and an infrared detector 20 which is the infrared detecting element 2. In addition, the 
transparency covering 19 is formed by resin with the high infrared permeability t, such as polyethylene. As 
stated above, the sensitivity which detects feeble infrared radiation is required of an infrared sensor with 
the miniaturization, and, speaking of the infrared transparency section 1, it is asked for improvement in the 
infrared permeability t. Then, the concavo-convex field 4 as shown in drawing 1 (b) is given to surface 19a 
of the transparency covering 19 of the infrared sensor of this invention, and improvement in the infrared 
permeability t is in drawing. This will reduce the reflective loss at the time of infrared radiation carrying out 
incidence to the transparency covering 19, i.e., the rate of the infrared radiation reflected by surface 19a of 
the transparency covering 19 in the transparency covering 19, without carrying out incidence. This 
reflective loss is decided by the refractive index n to the infrared wavelength lambda which the material 16 
used for the transparency covering 19 uses, and a reflective loss also becomes large, so that the refractive 
index n to the infrared wavelength lambda to be used is large. Therefore, if a refractive-index difference 
with air (refractive-index na=1) makes it a small interface, a reflective loss will decrease and the infrared 
permeability t will improve, the infrared wavelength lambda which uses the heights 3 of the **** 
rectangular-head drill 21 to which the concavo-convex field 4 shown in drawing 1 (b) is set to surface 19a 
of the transparency covering 19 from a certain fixed proportion — receiving — the pitch P of a certain 
fixed ratio — with — **** — it constitutes continuously. As a concrete indicator which specifies this 
concavo-convex side 4 It is set as the value within the limits of 0.17 to 0.23 times of the infrared 



wavelength lambda which uses height H of the **** rectangular-head drill 21 first (when the refractive 
index n to the infrared wavelength lambda which a material 1 6 uses is set to 1 .5). Next, it is determined 
that a pitch P will become within the limits of 0.2-0.4lambda to the infrared wavelength lambda which a 
pitch P (it is equivalent to length B of the base of the **** rectangular-head drill 21) uses. Thus, a 
refractive index n serves as an interface which changes continuously, in this interface, since a refractive- 
index difference with air changes gradually, a reflective loss can reduce the concavo-convex field 4 formed 
by constituting continuously the heights 3 of the **** rectangular-head drill 21 specified, and it can raise 
the infrared permeability t In addition, the infrared wavelength lambda which actually uses this effect is 
[ height H ] 2 micrometers to 10 micrometers. As opposed to the infrared permeability t of the ordinary 
polyethylene board which does not give this concavo-convex side to the surface having been 1 6% when 
examined by giving the concavo-convex field in which a pitch P is formed by constituting continuously the 
**** rectangular-head drill which is 3.2 micrometers to the surface of a polyethylenie board The infrared 
permeability t became 1 9.5%, and the direction of the polyethylene board which gave the concavo-convex 
side to the surface was checked also when the infrared permeability t improved 3.5%. Moreover, even if the 
concavo-convex side 4 is formed on a curved surface, it is possible to acquire the same effect. For 
example, in the case where the concavo-convex field 4 is constituted from a curved surface where the 
ridgeline of a curved surface has a sinusoidal form, since the amplitude of a sine wave is equivalent to 
height H of the above-mentioned **** rectangular-head drill 21 and the period of a sine wave is equivalent 
to length B (= pitch P) of the base of the **** rectangular-head drill 21, a pitch P is specified and the 
concavo-convex field 4 which has the same effect as the above-mentioned example can be formed. 
Moreover, although the above-mentioned example is an example which gave the concavo-convex side 4 to 
surface 1 9a of the transparency covering 1 9, the same effect as the above-mentioned example is 
expectable by making the surface into the above-mentioned concavo-convex field 4 also about the 
transparency covering 19 and the infrared transparency components arranged by the optical path which 
results in the infrared detecting element 2. 

[0021] By thus, the thing for which height H forms the heights 3 of the **** rectangular-head drill 21 of 
abbreviation lambda/(4n1/2) in surface 1a of the infrared transparency section 1 in the pitch P of 0.2- 
0.4lambda, and surface 1a of the infrared transparency section 1 is made into the concavo-convex side 4 
Since the concavo-convex side 4 turns into an interface from which a refractive index n changes 
continuously and a refractive-index difference with air changes gradually in this interface, The amount of 
infrared radiation which a reflective loss can decrease, and the infrared permeability t can be raised, 
consequently reaches the infrared detecting element 2 can increase, and the sensitivity of an infrared 
sensor can be raised. Moreover, since the amount of infrared radiation which reaches the infrared detecting 
element 2 increases, gain of amplifier required for the infrared detecting element 2 can be made small, and 
a S/N ratio can be raised. Moreover, since the infrared transparency section 2 which consists of the 
above-mentioned concavo-convex field 4 has the same effect as an antireflection film, it can stop the 
ghost light by the multiple echo in an interface, and it can be used for it as a slight movement detection 
sensor of high sensitivity. Moreover, in order to reduce a reflective loss by making into the concavo- 
convex field 4 surface 19a of the transparency covering 19 which is the infrared transparency section 1, 
the vacuum membrane formation process to the infrared transparency section 1 etc. becomes it is 
unnecessary and possible [ manufacturing an infrared sensor by low cost ]. In addition, since the infrared 
wavelength emitted from the body by using as the infrared radiation of the range of 5-15 micrometers 
infrared wavelength lambda which the above-mentioned infrared sensor uses goes into the above- 
mentioned wavelength range region, it can use as a sensor for body detection of high sensitivity. 
[0022] Next, other examples of the gestalt of operation of this invention are shown in drawing 2 . Drawing 2 
shows the fragmentary sectional view of the infrared transparency section 1 of an infrared sensor. While 
this example forms the concavo-convex field 4 (illustration abbreviation) where height H forms the heights 
3 of the **** rectangular-head drill 21 of 0.2-0.4lambda in surface 1a, and abbreviation lambda/(4n1/2) 
and a pitch P are constituted from heights 3 by surface 1a The case where infrared radiation carries out 
incidence also to rear-face 1 b perpendicularly to the infrared transparency section 1 in which the 



'concavo-convex field 4 (illustration abbreviation) which consists of heights 3 like surface 1a was formed is 
shown. As a reflective loss at the time of infrared radiation penetrating the infrared transparency section 1 
here, in case the light (it considers as the surface reflected light 25) which carries out surface reflection in 
case incident light 22 carries out incidence to surface 1a of the infrared transparency section 1 and the 
light 23 which penetrates the infrared transparency section 1 , i.e., the transmitted light, penetrate rear- 
face 1b of the infrared transparency section 1, there is light (it considers as the rear-face reflected light 
26) which carries out rear-face reflection. And in the case of this example, a reflective loss will be large, so 
that the refractive index n to the infrared wavelength which can express both the reflection factors R in 1 d 
of incidence interfaces and outgoing radiation interface 1e with R= (n-1/n+1) 2, and is used is large. Thus, 
the reflective loss of the amount which multiplied incident light 22 and the transmitted light 23 by the 
above-mentioned reflection factor R by front reverse side both sides 1a and 1b of the infrared 
transparency section 1 will arise. Then, while forming the concavo-convex field 4 where height H forms the 
heights 3 of the **** rectangular-head drill 21 of 0.2-0.4lambda in surface 1a of the infrared transparency 
section 1 like this example, and abbreviation lambda/(4n1/2) and a pitch P are constituted from heights 3 
by surface 1a By forming the concavo-convex field 4 constituted from heights 3 by rear-face 1b of the 
infrared transparency section 1 as well as surface 1a Since both reflective losses in case a reflective loss 
and infrared radiation (transmitted light 23) in case infrared radiation (incident light 22) carries out 
incidence to surface 1a of the infrared transparency section 1 carry out outgoing radiation from rear-face 
1 b of the infrared transparency section 1 can be reduced The amount of infrared radiation which the 
infrared permeability t can be raised further, consequently reaches the infrared detecting element 2 can 
increase further, and the sensitivity of an infrared sensor can be raised more. When polyethylene resin is 
used for the infrared transparency section 1 , in addition, the refractive index n of polyethylene Since it is 
n= 1 .5, the reflection factor R to vertical incidence Become R= 4% and the infrared radiation of 1 00, then 
96 runs the inside of the infrared transparency section 1 in the infrared radiation (incident light 22) which 
carries out incidence. This infrared radiation of 96 is absorbed in proportion to the thickness of the infrared 
transparency section 1 within the infrared transparency section 1. The amount which deducted the amount 
absorbed in the infrared transparency section 1 among the infrared radiation of 96 serves as infrared 
radiation (transmitted light 23) which reaches rear-face 1 b of the infrared transparency section 1 , and 96% 
of this will penetrate rear-face 1b, and will come out outside as an outgoing radiation light 24. 
[0023] By the way, actual infrared permeability t' becomes that in which the factor in an operating 
environment influenced the infrared permeability t of the material to be used. Especially the fall of actual 
infrared permeability t' by the dirt of surface 19a of the transparency covering 19 (see drawing 1 ) affects 
the sensitivity of an infrared sensor remarkably, therefore — transparency — covering — 19 — the 
surface — 19 — a — dirt — attaching — being hard — processing — or — dirt — removing — being 
easy — processing — giving — if — transparency — covering — 19 — the surface — 19 — a — dirt — 
depending — being actual — infrared radiation — permeability — t — ' — a fall — as much as possible — 
it can stop . As dirt with which surface 19a of the transparency covering 19 is especially easy to be stained, 
in case it dries after moisture's adhering to surface 1 9a of the transparency covering 1 9, it is dirt which 
remains as residue. For this reason, since it will flow as it is, it will fall and dirt will stop being attached 
easily even if moisture adheres to surface 1a of the infrared transparency section 1 if water-repellent 
processing is performed to surface 1a of the infrared transparency section 1, the fall of infrared 
permeability t' can be prevented. 

[0024] Next, other examples of the gestalt of operation of this invention are shown in drawing 3 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a. First, the material 6 with the photosensitivity and infrared permeability 
used as the infrared transparency section 1 is prepared ( drawing 3 (a)), next, the globular form particle 5 
of homogeneity particle size which has infrared permeability is further looked like [ surface 6a of a material 
6 ], it is covered with it, and the particle layer 7 is formed ( drawing 3 (b)). Then, surface 6a of a material 6 
is exposed from the outside of the particle layer 7 by making the particle layer 7 into the lens array 8 
( drawing 3 (c)). Since each globular form particle 5 which forms the particle layer 7 condenses light like a 



lens at this time, the optical intensity distribution of surface 6a of the material 6 at the time of exposure 
become what was repeated in the same pitch P as the particle size of the globular form particle 5 of 
homogeneity particle size, consequently the concavo-convex field 4 corresponding to these optical 
intensity distribution is formed in surface 6a of a material 6. In addition, since the pitch P of the concavo- 
convex side 4 changes the degree of capital according to the infrared wavelength lambda to be used, it 
selects the particle size of the globular form particle 5 according to this, and adjusts the pitch P of the 
concavo-convex field 4 suitably. Thus, according to the manufacture method of the infrared transparency 
section 1 shown in this example, by selecting the particle size of the globular form particle 5 to be used to 
arbitration, it can perform easily establishing the concavo-convex field 4 in surface 1a of the infrared 
transparency section 1 in the pitch P of arbitration, and can carry out by putting in block formation of the 
concavo-convex field 4. 

[0025] Next, other examples of the gestalt of operation of this invention are shown in drawing 4 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a. First, the material 6 with the photosensitivity and infrared permeability 
used as the infrared transparency section 1 is prepared ( drawing 4 (a)), next, while looking like [ surface 6a 
of a material 6 ] further the globular form particle 5 of homogeneity particle size which has infrared 
permeability, covering it with it and forming the particle layer 7, the laminating of the transparence base 
material 27 which has the infrared permeability which applied adhesives on the particle layer 7 at rear-face 
27b is carried out ( drawing 4 (b)). Then, surface 6a of a material 6 is exposed from the outside of the 
transparence base material 27 by making into the lens array 8 the particle layer 7 pasted up on rear-face 
27b of the transparence base material 27 ( drawing 4 (c)). Of this, as well as the example of drawing 3 , the 
optical intensity distribution of surface 6a of the material 6 at the time of exposure become what was 
repeated in the same pitch P as the particle size of the globular form particle 5 of homogeneity particle 
size, consequently the concavo-convex field 4 corresponding to these optical intensity distribution is 
formed in surface 6a of a material 6. Thus, also by the manufacture method of the infrared transparency 
section 1 shown in this example, the same effect as the example of drawing 3 is expectable. 
[0026] Next, other examples of the gestalt of operation of this invention are shown in drawing 5 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a. First, the material 6 with the photosensitivity and infrared permeability 
used as the infrared transparency section 1 is prepared ( drawing 5 (a)), next, particle size — mutual — 
abbreviation — it is equal, and globular form particle 5a which has permeability to a certain light, and 
globular form particle 5b which has absorptivity to said light are mixed, surface 6a of a material 6 is 
resembled further, it covers, and the particle layer 7 is formed ( drawing 5 (b)X Then, surface 6a of a 
material 6 is exposed through the particle layer 7 with said light ( drawing 5 (c)). Globular form particle 5a 
which has permeability to the light used for exposure among two kinds of globular form particles 5a and 5b 
which form the particle layer 7 at this time Since light is condensed like a lens, while forming a crevice 28 
in surface 6a of a material 6, in order for globular form particle 5b which has absorptivity to the light used 
for exposure to absorb light and to carry out the role of a mask, surface 6a of a material 6 is not exposed. 
Consequently, if a crevice 28 will be formed and two kinds of globular form particles 5a and 5b are mixing 
only the part which allotted globular form particle 5a which has permeability to the light used for exposure 
to surface 6a of a material 6 to abbreviation homogeneity, a crevice 28 is formed in surface 6a of a 
material 6 in pitches, such as abbreviation, then — if the particle layer 7 is removed — surface 6a of a 
material 6 — abbreviation — the regular concavo-convex side 4 can be acquired ( drawing 5 (d)). Thus, 
according to the manufacture method of the infrared transparency section 1 shown in this example, 
detailed mask processing can be easily performed to surface 1a of the infrared transparency section 1, and 
formation of the concavo-convex field 4 can be put in block, and can be performed. 
[0027] Next other examples of the gestalt of operation of this invention are shown in drawing 6 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface la. First, the material 6 with the photosensitivity and infrared permeability 
used as the infrared transparency section 1 is prepared ( drawing 6 (a)), next, the abbreviation for particle 



* size — two kinds of equal globular form particles 5c and 5d are mixed, surface 6a of a material 6 is 
resembled further, is covered, and the particle layer 7 is formed ( drawing 6 (b)). Then, only 5d of globular 
form particles is removed among two kinds of globular form particles 5c and 5d ( drawing 6 (c)). Then, 
ablation processing is performed to surface 6a of a material 6 by using globular form particle 5c which 
remained as a mask ( drawing 6 (d)). If a crevice 28 is formed in the location except the part which allotted 
globular form particle 5c of surface 6a of a material 6 by this and two kinds of globular form particles 5c 
and 5d are being mixed to abbreviation homogeneity, a crevice 28 is formed in surface 6a of a material 6 in 
pitches, such as abbreviation, then — if globular form particle 5c is removed — surface 6a of a material 6 
— abbreviation — the regular concavo-convex side 4 can be acquired ( drawing 6 (e)). Thus, according to 
the manufacture method of the infrared transparency section 1 shown in this example, detailed mask 
processing can be easily performed to surface 1a of the infrared transparency section 1, and it can carry 
out by putting in block formation of the concavo-convex field 4. 

[0028] Next, other examples of the gestalt of operation of this invention are shown in drawing 7 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
field 4 was formed in surface 1a, and shows the method by precision cutting by the diamond tool 17. First, 
the material 16 with infrared permeability used as the infrared transparency section 1 is prepared ( drawing 
7 (a)). Next, what article thing slots 29 are formed in the lengthwise direction of surface 16a of a material 
16 by deciding the processing pitch and the processing depth of precision cutting, cutting a material 16 to 
a lengthwise direction in said processing depth using the diamond tool 17 ground so that it might become 
whenever [ point-angle / which is decided based on this ], and sending a diamond tool 17 to a longitudinal 
direction one by one in said processing pitch ( drawing 7 (b)). Then, a material 16 is cut in a longitudinal 
direction in said processing depths and the concavo-convex field 4 formed in the longitudinal direction of 
surface 16a of a material 16 by constituting continuously the heights 3 of the **** rectangular-head drill 
21 especially therefore ( drawing 7 (c)) shown in drawing 7 (d) which form what articles thing slots 29 by 
sending a diamond tool 1 7 to a lengthwise direction one by one in said processing pitch is acquired. In 
addition, height H of the heights 3 of the **** rectangular-head drill 21 considers as abbreviation 
lambda/(4n1/2), and it is made for the pitch P which allots the heights 3 of the **** rectangular-head drill 
21 to be set to 0.2-0.4lambda as stated above. Thus, according to the manufacture method of the infrared 
transparency section 1 shown in this example, since the heights 3 of the **** rectangular-head drill 21 can 
be continuously formed in surface 1a of the infrared transparency section 1 in the fixed pitch P, the 
concavo-convex field 4 can be easily formed with high degree of accuracy. 

[0029] Next, other examples of the gestalt of operation of this invention are shown in drawing 8 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a. First, the material 16 with infrared permeability used as the infrared 
transparency section 1 is prepared ( drawing 8 (a)). Next, the globular form particle 18 of homogeneity 
particle size is sprayed on surface 16a of a material 16 in the condition of having heated this material 16 
and having made it softening. If the globular form particle 18 is embedded for the softened material 16 at 
this time, it makes and fixes and surface 16a of a material 16 is covered by the globular form particle 18, 
since the globular form particle 18 sprayed after it will fall without fixing, much more particle layer 30 which 
consists of a globular form particle 1 8 which fixed is formed in surface 1 6a of a material 1 6 ( drawing 8 (b)). 
Then, if much more particle layer 30 which consists of this globular form particle 18 is removed, the 
peripheral face of the globular form particle 18 is imprinted, and a crevice 28 will continue all over surface 
16a of a material 16, it will be formed, and the concavo-convex field 4 will be formed in surface 16a of a 
material 16 of this ( drawing 8 (c)). In addition, according to the infrared wavelength lambda used also in 
this example, the particle size of the globular form particle 18 can be selected, and the pitch P of the 
concavo-convex field 4 formed can be adjusted suitably. Moreover, the portion which does not need the 
concavo-convex side 4 by surface 1 6a of a material 1 6 can form the necessary concavo-convex side 4 by 
carrying out a mask beforehand. Thus, according to the manufacture method of the infrared transparency 
section 1 shown in this example, it can perform easily establishing the concavo-convex field 4 in surface 1 a 
of the infrared transparency section 1 in the pitch P of arbitration, and can carry out by putting in block 



formation of the concavo-convex field 4. 

[0030] Next, other examples of the gestalt of operation of this invention are shown in drawing 9 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a. First, the material 16 with infrared permeability used as the infrared 
transparency section 1 is prepared ( drawing 9 (a)). Next, the globular form particle 18 of homogeneity 
particle size is sprayed on surface 16a of a material 16 at the same time it heats and softens surface 16a 
of a material 16, scanning surface 16a of this material 16 by laser 41 ( drawing 9 (b)). If the globular form 
particle 18 is embedded for the softened material 16 at this time, it makes and fixes and surface 16a of a 
material 1 6 is covered by the globular form particle 1 8, since the globular form particle 1 8 sprayed after it 
will fall without fixing, much more particle layer 30 which consists of a globular form particle 18 which fixed 
is formed in surface 1 6a of a material 1 6 ( drawing 9 (c)). Then, if much more particle layer 30 which 
consists of this globular form particle 18 is removed, the crevice 28 made by imprinting the peripheral face . 
of the globular form particle 18 will be formed in surface 16a of a material 16, and the concavo-convex field 
4 will be formed in surface 16a of a material 16 of this ( drawing 9 (d)). In addition, according to the infrared 
wavelength lambda used also in this example, the particle size of the globular form particle 18 can be 
selected, and the pitch P of the concavo-convex field 4 formed can be adjusted suitably. Thus, according 
to the manufacture method of the infrared transparency section 1 shown in this example, it can perform 
easily establishing the concavo-convex field 4 in surface 1a of the infrared transparency section 1 in the 
pitch P of arbitration, and can carry out by putting in block formation of the concavo-convex field 4. And 
since only a required portion scans surface 16a of a material 16 by laser 41 and the concavo-convex field 
4 should just spray the globular form particle 18, the concavo-convex side 4 can be formed free. 
[0031] In addition, it is clear that the concavo-convex field 4 can be formed also in rear-face 1b of the 
infrared transparency section 1 by the manufacture method stated in the example of above-mentioned 
drawing 3 thru/or drawing 9 . 

[0032] By the way, all the manufacture methods of the infrared transparency section 1 shown in above- 
mentioned drawing 3 thru/or the example of drawing 9 are the methods by the fabrication which used metal 
mold, and since they need processing of a detailed configuration for surface 1a of the infrared transparency 
section 1 of this invention when it is going to apply the method by the fabrication which used metal mold 
for manufacture of the infrared transparency section 1 of this invention, by the method by the fabrication 
using the usual metal mold, implementation is difficult for them. Then, the manufacture method of the 
infrared transparency section 1 shown in drawing 10 The infrared transparency section 1 obtained by either 
of the manufacture methods of the infrared transparency section 1 shown in the example of drawing 3 
thru/or drawing 9 is considered as a master 31 ( drawing 10 (a)). The material 16 which performs 
electrocasting to this, produces the electrocasting imprint metal mold 32 ( drawing 10 (b)), and has infrared 
permeability by using this electrocasting imprint metal mold 32 as metal mold 9 by carrying out fabrication 
( Drawing 10 (c)) f The infrared transparency section 1 by which the concavo-convex side 4 was formed in 
surface 1a is manufactured ( drawing 10 (d)). Thus, if it is electrocasting, since the concavo-convex field 4 
of surface 31a of a master 31 can also, be imprinted enough, precise mold processing can be realized and 
processing of the concavo-convex field 4 of surface 1a of the infrared transparency section 1 of this 
invention also becomes possible. 

[0033] Next, other examples of the gestalt of operation of this invention are shown in drawing 1 1 . It is the 
way this example produces a mold 35 by the globular form particle 1 1 of Si02 to having been the way this 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a, and said example produced metal mold 9 in electrocasting. First, the 
master mold 12 of a three-dimension configuration is produced as a mold, and the liquid 33 which made the 
solution 10 which added the binder in this master mold 12 distribute the globular form particle 1 1 of Si02 is 
slushed ( drawing 1 1 (a)). In addition, for example, an alkoxysilane compound, a fluoro alkyl xylan compound, 
etc. are used for a binder. Next, since the globular form particle 1 1 of Si02 accumulates on the pars 
basilaris ossis occipitalis of a master mold 1 2 with the passage of time ( drawing 1 1 (b)), after the globular 
form particle 11 of Si02 has fully accumulated on the pars basilaris ossis occipitalis of a master mold 12 



By drying this, making the amount of [ except the binder in the solution 10 which added the binder ] liquid 
evaporate, and heating the sediment 13 which remained further The binder in a sediment 13 is made to 
hydrolyze and it is made only for the thing 39 which the globular form particle 1 1 of Si02 which carried out 
siloxane association solidified to remain in the pars basilaris ossis occipitalis of a master mold 12 ( drawing 
1 1 (c)). If a master mold 12 is furthermore removed, the mold 35 which was able to solidify and do the 
globular form particle 1 1 of Si02 will be done ( drawing 1 1 (d)). ( Drawing 1 1 (e)) and the infrared 
transparency section 1 by which the concavo-convex side 4 was formed in surface 1a can be 
manufactured by carrying out fabrication of the material 16 which has infrared permeability using this mold 
35 ( drawing 1 1 (f)X In addition, the example which processes the mold 35 of a more complicated three- 
dimension configuration is shown in drawing 12 . This example produces the master mold 12 of the three- 
dimension configuration used as the mold of a mold 35 so that the mold 35 which carried out the 
complicated three-dimension configuration may be s obtained, and each production process of drawing 1 2 (a) 
- drawing 12 (f) is the same as the example of drawing 1 1 . Since processing of the mold of a complicated 
configuration with a detailed concavo-convex field can also be easily performed according to the 
manufacture method of the infrared transparency section 1 shown in this example as shown also in this 
example, various formation of the infrared transparency section is enabled. 

[0034] Next, other examples of the gestalt of operation of this invention are shown in drawing 13 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 
side 4 was formed in surface 1a. First, while producing a mold 35 by the manufacture method shown in the 
example of drawing 1 1 and drawing 1 2 , the material 16 which has infrared permeability is prepared 
( drawing 13 (a)). Next, it is carrying out hot press of the mold 35 to surface 16a of a material 16 ( drawing 
13 (b)), the shape of toothing of the forcing side 36 of a mold 35 is imprinted by surface 16a of a material 
16, and the infrared transparency section 1 by which the concavo-convex side 4 was formed in surface 1a 
can be manufactured ( drawing 1 3 (c)). In addition, when the infrared transparency section 1 which forms 
the concavo-convex side 4 in surface 1a consists of planes In the manufacture method shown in the 
example of drawing 1 1 and drawing 12 even when it was able to manufacture easily and the infrared 
transparency section 1 consisted of curved surfaces, in order that the forcing side 36 might just use the 
plane mold 35 The infrared transparency section 1 which forms the concavo-convex field 4 in surface 1a 
like an above-mentioned method by producing the master mold 12 which has a curved surface, and 
producing the mold 35 with which it pushes using this and a field 36 becomes curved surface-like is 
obtained. Thus, since according to the manufacture method of the infrared transparency section 1 shown in 
this example the time amount which an imprint takes compared with the fabrication by metal mold 9 is 
short and ends, a manufacture cycle can be shortened and productivity can be raised. 
[0035] Next, the manufacture method of the infrared transparency section 1 which are other examples of 
the gestalt of operation of this invention that the concavo-convex side 4 was formed in surface -1a is 
explained. First, crystal orientation prepares a silicon wafer as a material 14 in a field (111) 37. Next, this 
silicon wafer can be etched with solutions, such as KOH and NaOH, and ( drawing 1 4s showing the crystal 
lattice 34 of silicon) and the concavo-convex field (not shown) formed in the surface of a silicon wafer by 
constituting the regular triangular pyramid 38 continuously can be acquired by making the field (1 1 1) 37 of 
the crystal lattice 34 of silicon express. In addition, the method of producing a pattern mask by resist 
exposure and the manufacture method shown in the example of drawing 5 and drawing 6 may be used to 
control the pitch of this concavo-convex side. Then, the infrared transparency section 1 by which the 
concavo-convex side 4 was formed in surface 1a can be manufactured by carrying out fabrication of the 
material 16 which considers this silicon wafer as a master 31 (see drawing 10 hereafter), performs 
electrocasting to this, produces the electrocasting imprint metal mold 32, and has infrared permeability by 
using this electrocasting imprint metal mold 32 as metal mold 9. Thus, according to the manufacture 
method of the infrared transparency section 1 shown in this example, the regular concavo-convex field 4 
can be formed easily. 

[0036] Next, other examples of the gestalt of operation of this invention are shown in drawing 1 5 . This 
example shows the manufacture method of the infrared transparency section 1 that the concavo-convex 



•* side 4 was formed in surface 1a. First, the film 15 which has infrared permeability is prepared and the 
concavo-convex side 4 is formed in surface 15a of a film 15 by carrying out fabrication of this with the 
metal mold 9 produced by either of the manufacture methods shown in the example of drawing 10 or 
drawing 14 ( drawing 1 5 (a)). And it sticks on surface 1 6a of a material 1 6 which has infrared permeability 
so that surface 15a of this film 15 may become a table ( drawing 15 (b)). Thereby, the infrared transparency 
section 1 by which the concavo-convex side 4 was formed in surface 1a can be manufactured. In addition, 
although the metal mold 9 produced by either of the manufacture methods shown in the example of 
drawing 10 or drawing 1 4 was used in this example, it is also possible to use the mold 35 produced by the 
manufacture method shown in the example of drawing 1 1 and drawing 12 . Thus, according to the 
manufacture method of the infrared transparency section 1 shown in this example, since the above- 
mentioned film 15 can be stuck also on the infrared transparency section 1 of various configurations, 
according to the configuration of the infrared transparency section 1, the concavo-convex side 4 can be 
formed free, and the infrared permeability t can be raised. 
[0037] 

[Effect of the Invention] If it is in invention of this invention according to claim 1 and the refractive index 
to the infrared wavelength which the infrared transparency section uses is set to n in the infrared sensor 
equipped with the infrared transparency section and an infrared detecting element By preparing the heights 
which are abbreviation 1 / (4n1/2) twice the infrared wavelength which height uses in the external surface 
of the infrared transparency section on the wavelength 0.2 to 0.4 times the pitch of infrared to be used, 
and making the external surface of the infrared transparency section into a concavo-convex side The 
amount of infrared radiation which a concavo-convex field turns into an interface from which a refractive 
index changes continuously, a reflective loss can decrease and infrared permeability can be raised since a 
refractive-index difference with air changes gradually in this interface, consequently reaches an infrared 
detecting element can increase, and the sensitivity of an infrared sensor can be raised. Moreover, since the 
amount of infrared radiation which reaches an infrared detecting element increases, gain of amplifier 
required for an infrared detecting element can be made small, and a S/N ratio can be raised. Moreover, 
since the infrared transparency section which consists of the above-mentioned concavo-convex field has 
the same effect as an a nti reflection film, it can stop the ghost light by the multiple echo in an interface, 
and it can be used for it as a slight movement detection sensor of high sensitivity. Moreover, in order to 
reduce a reflective loss by making into a concavo-convex field the external surface of transparency 
covering which is the infrared transparency section, the vacuum membrane formation process to the 
infrared transparency section etc. becomes it is unnecessary and possible [ manufacturing an infrared 
sensor by low cost ]. 

[0038] Moreover, if it is in invention of this invention according to claim 2 To an effect of the invention 
according to claim 1, by in addition, the thing for which heights are prepared in the rear face of the infrared 
transparency section as well as the surface, and front reverse side both sides of the infrared transparency 
section are made into a concavo-convex field Since both reflective losses in case a reflective loss and 
infrared radiation in case infrared radiation carries out incidence to the surface of the infrared 
transparency section carry out outgoing radiation from the rear face of the infrared transparency section 
can be reduced The amount of infrared radiation which infrared permeability can be raised further, 
consequently reaches an infrared detecting element can increase further, and the sensitivity of an infrared 
sensor can be raised more. 

[0039] Moreover, if it is in invention of this invention according to claim 3, in addition to an effect of the 
invention according to claim 1 or 2, by performing water-repellent processing to the external surface of the 
infrared transparency section, even if moisture adheres to the surface of the infrared transparency section, 
it flows as it is and falls, and since it is made hard to attach dirt, decline in infrared permeability can be 
prevented. 

[0040] Moreover, if it is in invention of this invention according to claim 4, since the infrared wavelength 
emitted from the body by using infrared wavelength to be used as the infrared radiation of the range of 5- 
15 micrometers in addition to an effect of the invention according to claim 1 to 3 goes into the above- 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of a concavo-convex field which showed an example of the gestalt of 

operation of this invention, gave (a) to the perspective diagram of the principal part of an infrared sensor, 

and gave (b) to the surface of the infrared transparency section of an infrared sensor, and (c) are the cross 

sections of heights established in the surface of the infrared transparency section of an infrared sensor. 

[Drawing 2] Other examples of the gestalt of operation of this invention are shown, and it is the 

fragmentary sectional view of the infrared transparency section of an infrared sensor. 

[Drawing 3] Other examples of the gestalt of operation of this invention are shown, and (a) - (c) is 

manufacturing process drawing of the infrared transparency section of an infrared sensor. 

[Drawing 4] Other examples of the gestalt of operation of this invention are shown, and (a) - (c) is 

manufacturing process drawing of the infrared transparency section of an infrared sensor. 

[Drawing 5] Other examples of the gestalt of operation of this invention are shown, and (a) - (d) is 

manufacturing process drawing of the infrared transparency section of an infrared sensor. 

[Drawing 6] Other examples of the gestalt of operation of this invention are shown, and (a) - (e) is 

manufacturing process drawing of the infrared transparency section of an infrared sensor. 

[Drawing 7] It is the perspective diagram of a concavo-convex field which showed other examples of the 

gestalt of operation of this invention, gave (a) - (c) to manufacturing process drawing of the infrared 

transparency section of an infrared sensor, and gave (d) to the surface of the infrared transparency 

section. 

[Drawing 8] Other examples of the gestalt of operation .of this invention are shown, and (a) - (c) is 
manufacturing process drawing of the infrared transparency section of an infrared sensor. 
[Drawing 9] Other examples of the gestalt of operation of this invention are shown, and (a) - (d) is 
manufacturing process drawing of the infrared transparency section of an infrared sensor. 
[Drawing 10] Other examples of the gestalt of operation of this invention are shown, and (a) - (d) is 
manufacturing process drawing of the infrared transparency section of an infrared sensor. 
[Drawing 1 1] Other examples of the gestalt of operation of this invention are shown, and (a) - (f) is 
manufacturing process drawing of the infrared transparency section of an infrared sensor. 
[Drawing 12] Other examples of the gestalt of operation of this invention are shown, and (a) - (f) is 
manufacturing process drawing of the infrared transparency section of an infrared sensor. 
[Drawing 13] Other examples of the gestalt of operation of this invention are shown, and (a) - (c) is 
manufacturing process drawing of the infrared transparency section of an infrared sensor. 
[Drawing 14] It is drawing showing the crystal lattice of silicon. 

[Drawing 15] Other examples of the gestalt of operation of this invention are shown, and (a) - (b) is 

manufacturing process drawing of the infrared transparency section of an infrared sensor. 

[Description of Notations] 

1 Infrared Transparency Section 

1a Surface 

1 b Rear face 

1c External surface 

2 Infrared Detecting Element 



3 Heights 

4 Concavo-convex Side 

5 Globular Form Particle 
5a Globular form particle 
5b Globular form particle 
5c Globular form particle 
5d Globular form particle 

6 Material 

6c External surface 

7 Particle Layer 

8 Lens Array 

9 Metal Mold 

10 Solution Which Added Binder 

1 1 Globular Form Particle of Si02 

12 Master Mold 

13 Sediment 

14 Material 

15 Film 

16 Material 

16c External surface 

18 Globular Form Particle 

21 **** Rectangular-Head Drill 

35 Mold 

37 1 1 1 Field 

lambda Infrared wavelength 

n The refractive index to the infrared wavelength to be used 
H Height 
P Pitch 
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— ©Sr^ESy^tCsSSfcbTS i O 2 ©«^»KrF£ift*8£ 

10 it, ::n*«:*ls*T3aofcJ<itt**li«»bT/w>^ 
ssnaijgiawonBiKiHiiaBBs^jSb&ctsifafr 

[§fi#3i 1 2 3 ffi$3 1 1 KE*©**1-tt-fc >+f— © 

[M&gl 3] -MSSSttStb, HA^ffi«( (1 
1 lj ®©^W^X-y5 1 >^-r?)^i:-e, 3M*©fl.ffiK: 
GflA®£fljM£b, M*«<&VX37-tbT|H10ffi<£e¥ 

n ffi \z m a m & b it z. t z &at t * * * *v a -t > -a- 

-©gti&frft. 

[W*B1.4] 19*5310, 11, i3ov»-rn*»K 
tB«© ir<^a-fe > -y— © SJig^s »c * v» T^Si s nfc ^ 
so wm^M\zxm&&m&&*tt&7 * )V2**f8LmM 
ib. ^aiaattswrs^o^iBKiasowttsc 

<Dftm\zwthm&i&f&i'r£z.£$:ftWit-r%mft-m±> 
D—ommnm. 

[0 0 0 1 ] 

i;*n«SH:>U— ©«Jfi*i*KHb, 4ft#^Va-fe>it 

40 aa«t«s©«aa^-t©«a*ffiR:wf* , boT**. 

[0 0 0 2] 

t*. -«tt#^a^m^i-nsrg5aa*n-*^ 
flWEsnxn*. ifi^, *^a^m^©/J^bn{* 

-t>-y— ±fcw-iXiA'hz<i3.K>. ^aa^SB 
T^-5ais^A-Rj>*#^a^iii^©a)§^ ! b/hg , J^ 

a^tts-r-s^s^s^^n. ^fc, -*©*n»aa 
so &T'&%my&*n-&tffoKnw&m^<Dmmmzm)i 
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&,m : T-X.Zf J t<DMmJ3&tf> #M¥9- 1 1 3 3 5 2^ 
Si§$T&5V-1';j7 0b>X©88igK:*5lAT, X.y?> 

[ooo3]- n-n»c»-i>.-*^aiaa»-€;±-»3-fi-=r^ K 

©^gjUCttbT. SSlmmt'15 5 5%, J¥2 2mm 
T^3 4%, 15 3mmT*l92 0 %t, MC^il 

b*»u 8a#n-fc«**g«©as*>B#3ft 

b>X©«-&, *©EMKK±oTBi£fc:£}fcS&*7&*j&-6 
[0 0 0 4] 

[SSHjWBftb.fc'StrsSBH] *5BWtt±IB«)jSlC* ' 
[0 0 0 5] 

[Ms*»t5fc»©#ai **w<oai*3S i 
tssnaur >■*- «. a^aassaffi 1 £#*wMfttti« 2 * 

aagBl©fl-ffil cKK3H#«^t*?NM6iftgA© 
BS1/ (4nl/2) ffif©0«3'*. affl-r**^*«fi 
A©0. 2~0. 4^©^>y^PTlSttT, $9Mft3il 
gBl©fl-ffil c £IHri]iB4tCbfc;i££t#aii£-r3t>© 

[0 0 0 6] *fc, *^©»*a2i:#5^iSt> 

jglbCbSgiBl atrai>J:3Ci!!ia3*JStt. aw* 
Saffi 1 <7)$&P59 1 a , 1 b&Waffi4lzVtzZt$: 

[0 0 0 7] Sfc, #*W©W#g 3 fcff 
U— «, W*^iXtt2<p«fiKCJni*T, ^fl-liaaSB 
1©*HB1 cic»*tt»a*lllbfci:t*»«fr*t> 
©t&s. 

[0 0 0 8] *&. *Wfl©»**4K«***M»"fe> 

•y— b, »*«i75S3©o»'rn3^o«j«niip*T. fie 



(3) 

4 

fflf S#^»fiA^5~ 1 5tfm©ll©MHTJ5 
-5 C £ «tf £ fc©T&5. 

[0 0 0 9] 5 fc«3**»-fc> 

■9— OHJB*j*B. f&n«SattS£-r3iS— fitS0)S* 

rtMktt? 5 sraE^ea^niasiattsw-r ***f 6 © 

^T®7SrU>X7l"f 8 tlT. IRfi^B 7 

tic fcT." ' #*HMfttti« 2iC-5-«f3tttlcS»-r-**^- 

10 ^®jlggl©n®l cfC[HO®4*}gJj£bfcCli^#ii 

t-rs &©-?&&„ 

[0 0 10] *§SW©W#*6IC«S*nifiH:> 
«gf5a, 5 b£fi£LT«3ttttfttfgStfM6Sa«:£ 

m-tzmtt 6 ©a-b 6 c K-jiK»#ts»&T«e^ ji 7 

6c£Sftbfc&. »Srf H 7 £ tT, 

a^aigB 2 Ksa3tB»rBaa-r**^*38ifi» 1 ©fl-ffi 

20 1 ct£D3fl®4£^j£bfc£t£#M<b-f--2>fc©T;fc 

*. . 

[0011] 7 fe:«**^li-fe> 

•y— ©®jg*SB> ttgoDBS^Lv^aa©*^*^ 

5c, 5 d SS^LT«3ttt2fe^*n»Satt*Wr* 

*«6©^ffi6 c \z-m\z.&%m#>-TW&i-m 7 

Vtc'&, 2iao»»tB : F5c, 5d©5%©Ufft 
A^*£0«flfif5c (5d) ©*£|»3cU Soft 
• WMW&l- 5 d (5 c) S7XfitT3Mf6©J|.iB6 

30 5d (5 c) SiSTSCif, $MMftttttt2IC£« 

3tBSKE»-r*^»aa« 1 ©fl-ffi 1 c tcmciffi4 £ 

[00 12] *5SW«D«[*«8K«**ni»-fe> 
-y— ©Hjg*ftB. y-f -Vt > K/W h 1 7 
«J9JTf*^*iaiStt**-r**tt- 1 6 ©fl-® 1 6 c tCDfl 

[00 13] *5SW©»*3S9t:«**ni»-fe> 

■9— ©ttfi*s», #n«»att«rr**»i 6©* 

40 ft^f 1 8S*«1 6©^ffil 6 ctcqJc€rwtTH3ltS-& 

V2 KSSJWKBOTSjMJftaaff 1 ©^ffi 1 c 
GflO®4Sr^fi£bfcCtS:!|#®t-rS i t)©T*S. 
[0 0 14] *^93©K*«1 0Cff4#«it 

a^SI5 1 * V7> ^ — t bTiadb® 4 56? bfc^S 9 £ 
^tBSP 2 K£43fc»fclBRT 1 ©^S 1 



*#pg 2001 -4442 (P2001-4442A) 



(4) 
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[0015] *mwmmm 1 1 fc«*#n*t 
A-i y-yztetiavtzmm i o ic s i o 2 asfmw&rf- i 

1 $:»«[^-&^fe©^7C^l 2rttifcLTS i 0 2© 

*-ctT?;-*na«m« 2 »cs--5-^sstciBis-rs#^^ 

iSiS^lO^ffil c(CIHieiffi4<&^jS;Lfc^t<£:!Hp@t io 
[0 0 16] *5SBJ3(DW*^1 2tC^^/m^-t: 

«ra-rs*# 1 6 o^ffi i 6 c iztm-Jux-fz Z. t 

l©fl.ffil ctClHaffi4£^&b;t£<h£t#Si:<h-r-5 i t> 

[0 0 17] £&. #5B91©m#JB 1 3IC««^flHr 

(1 1 1) 13 7©SM*1 4SXyf>^f5^tT, 
*«1 4©nffll 4cKG3i!]iffi4Sr»*U ««14 

.t5*3ttHncB»"r**n«aa« i ©fl-ffi i c \zma 

ffi 4 I Z M b tz Z £ & ft m £ •? -5 %> © T tb « . 

[0018] s&. *»9§©W#>H i 4 
>•»*•— ©©&#&&, i o , ii, i 3©^fn 

ai sgjfcj&noiu *^*»i8tt*wrajR«-i 6© 

^® 1 6 cfcfl60tt«-*££T?. 5p*ttftHi«2k:S* 
%BlcEtt?&#*ll»ilffl0*Bil cfCIH£bffi4S: 
mthtzZ. £Z¥fWl£TZ>b<D-C$>2>. 
[0 0 19] 

1 3K»tJHTW9Tr5. 

[0 0 2 0] #3891©$&i6©«H»©-««:B 1 K*T. 
HO**!>aHr>*- ttSl (a) C^fct^tC^^S 

ffl«n?**SS#A- 1 9 t^«ttttJ»2-e»s* 40 

askant. «3ifc**»£ttm-r**«#E#sn. 

1 Co^TMH 9£ft&38il¥ t ©|ftj± 
*»*»66nTlr>«.'-tC-C. *J8W©M*t>U-0 
SB#/t— 1 9©^ffil 9 a tCttS 1 (b) C*c-f«k5 

Wax. EP-6, 9rtKA»*"f»caia*A so 



-1 9©Sffil 9 aTR#Sn***M*©«££te*lL 
<fc5£H5t>©T&-5. ^©SWPXttSia* A— 1 9 

oT. SSft (BWna=l) t©H»f^ll^/h$ Hfl. 

BK-rntf. satD^«(tt«b. »#i.8ai*ttti*i± 

01 (b) K*-TIHi£bffi4f4. SI*A-19© 
^ffi 19 al;, fe<D^r&tti>*>biS:&V&iEWfim 2 

1©ASB3£, ttffl-r*H|5n»«fiAC»bT**— ^ 

©it© bf v j- p ^jwc ^mm\zWk&L bit *>©-?&&. 

£©IHiaffi4£8jrrs*#«£Jffl-£bTtt» S-fBS 
iEraft«2 l©*SH&ttffl-r**#»ft*A©0. 1 
7~0. 2 3(g «»1 6©«lt5M«fiA[:M 
T«JH9f*nei. 5iLfe«&) ©«5Hrt©ffifclS^ 
b. ^fCtf-y^P (BSIEBgft^2 l©j£ja3©fi^Btll 
ffiT-&5) #ttffl^***M8»fiAfc:*tbT0. 2~ 

^0. 4A©«HF«SK!ttSJ:5K:try^PSft€-r*. ' 

'<Z)J;5fCbTa3ean*«&iEBaft«l2 l©Ci«3£}*tt 

6<](cPfiEbT^fiK$n2)iH]ififfi4«. mffi&ntfmmm 

t $r^±$-ti-?)^i:^T-^-5, ft, £©3ft*tt. *f^fc 
ftffl-r<5*n»*fiA3&»l OiimCWlT, »SH*«2 
jttmT, tf-y^P^'3. 2'u m©l«iElza&ft$£tiEn(Z 
ffififc b TJ£ fi£ £ *l& EI [£bS U b >*©*ffi 

LTum&vtztzz, zwwthffi&mmzmzfc^ 

a©jJ?UX^b>«©^IISjl^t*U &%tz-otz<D 
tc*fbT, fflfi®£«WcMb;t#'Jx^b >«©;£« 

*naaia* t i 9 . 5%t^o. Mii^t^ 
3. 5%&}±.vrzz\£\z£-DT'bmm2nrz. ca 

Ciffi4 35«ttffi-C»J«SnTt>ra«!©3ai*S»«C:t3&«"I 

jfi-cpaoiii4*«j«rs«^Ttt. iek*©js«*«±e 

BSIEESftlt2 l©S£HlCffl=l3U jEK*©H»!**KiE 
ESA8I2 l©JSi2©fi^B (=hf-y^P) (Cffi^-T-5© 

oB4^^j«-r-5^i7SiT^^. ±e«ittiHiaa 

4 *®a*/N'-l 9©gffil 9 a CflfsbfctfJ-zr&Sri*, - 

[0 0 2 1 ] 31©J;-5^/755^aaSBl ©«® 1 a Kits 
£H#BSA/ (4nl/2) ©B§IEE9^il 2 1 ©db^B 3 $r 
0. 2~0. 4 A©tf-y^PTigttT, ^HjgjggBl 
©Sffi 1 a£IH]£iffl4K-f 3££T% PflfiiBB4*«, ffl^f 
*n*«jSaW»C«<br**iiii:«tO. ^©#®T-«3S^ 

*n»aiia* t swistsct^Tt. ^©ism. * 
^a«maB2Kji<*na»**iaA. *n«-t>u— © 
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ii*|g§©y-f >£'h£<f SiWT*. S/NJt£ft 
±£-tf£>;i<hA*T#-5„ ±S3IHi£b®4;&><=>&3^ 
^igiailSB 2 te. E&l»lLI«£l^l^^&3©T. # 

<t UTffl ^* Z\ <h#T*£3o 
^n»3>B» 1 1 9 ©Stffi 1 9 

- a SG3i!bffi-4 H'T*£ tk:±-3TSI*DX'&«»«?~&-5~ 
fc#K #fl.*ia®8B 1 'vOlMI/ntXWS 

£5~1 5 MmW^SCO'^^tT-S^tT, A#^£ 

[0 0 2 2] #{~#fg?B©#i;66©Jgli©te©#J£:0 2lw 

ffl0£5jVtfc©"e&£„ £©Wi, S® 1 a Ki^Hrt* 
B§A/ (4nl/2) . fcfy^Pj&tO. 2~0. 4 A (DBS 
IEEg£llt2 1 CDt&gG3 £f£ttT, SI 1 a KflgK 3 T«S 
fi£$n-5lHdiffi4 (H^fflS) ZMl&TZ ttblz. MM 

i btcfc^ffii a tmu>£oiz&ffi3T*ffii$.-2nz>wa 

®4 (0^s§) *»*Ufc^*aiiffliK:*fU,T*^. 

AW?t2 2*i/mnaiag6 1 ©S® 1 a KAtt-rsjs. 

«ffiEStf*3fc (*®K*f3t2 5 £-T5) £. ***MS13 
Ml Srgii-T^Tt, a»3fc 2 3 #5Stft.»Sa» 

i©*®i b*aa-r*i». mmfctt-rzyt 

^2 6i:-r-5) t3fi«»*. -tbT, ;i©0ij©«£. AW 

(n-i/n + i) 

T SlSrf n A* A £ ^ H £EI* a 7. « A £ ^ £ £ Kfc 

So co«t5k:*^aa)a«i <D%mmm 1 a, 

AWft2 2&tfj§3©7£2 3»C±IESW^R5rSi;feft© 

*m3i$SE 1 CDS® 1 aKigSH^BSA/ (4 
nl/2) . KyfP#0. 2~0. 4 A ©B&]EE3ft«t 2 
l©ibg&3£^:ttT, *ffil afci!l«3T?*J*;£n*IH 

CiiG4£ffjft?-S&&'blC. ^ft&affitf 1 ©tt® 1 b 

(A&3fc2 2) tf^ft&aa 
gBl©*ffll afcAW-TSNfWSWnXR^^ (S 
j§^2 3) j&«*n*3Si8»l©Mffil bA»6fflWrai^ 

»Sa*t*S&fc:i6j±Sl**£i:J&«T?#, -tots*. 

^u><Dmmmmt, n = i. stssrot, ^fiA&t 



(5) 

C«T*R»*Rli. R = 4%£:&D. Awr**n» 
(Att% 2 2) $100 imtf 9 6 OftJMhPftft* 

1 rtT#^8^agU©J9*£JtWLT©iRS*U 9 6 
3 l t:T»iRSnfca*iSL 
5l^fcSrt«S&tfM*Sa»l ©B® 1 b icSMrTSftftlR 
(iSi§7t2 3) Z\0)v*>(D9 6 %#gffi 1 b£ 
afflLTffi(W3fc2 4£LT*«fc:Hi"5C:i:K&*. 
[-0 0 2 -3 ] t HT; M^^RHKHH - : ■ 

&) CDS® 19a CD«nK«t*3IIRO**Hliaa* t ' 

lfc*bT. ajfi*A— 1 9©iBl 9 aKi^n#t3# 

<£. giS^A*— 1 9©S®1 9 a.<D1i3n\Z£.Z>$m<6 

C»a*A- 1 9 ©*® 1 ,9 a Ctt **>f Wftti IT 
te. IS*A'-1 9©*ffil 9 a 

a5a«i©«®i ac»*ttffla*jfibT*mi. 

^jgilSe 1 ©^® 1 a {C*##tt*bTt>^©£2:Bit*l 

' ©{£T£i»it-f s^tan^s., 

[0 0 2 4] *tr*^93©Hite©^.©fte©^JSr0 3 
tpT. ^©0iJ«. «ffl 1 a(ClHOffi4^bt$tlfc*^ 

6*ffl«-rs (i3 (a) ) . <k\z#9MmM£>tirr 
st^gg^T^s^-a 7 ztefc-rz (03 (b) ) . fist) 

fl!lJ:t9^6©a®6 aSrH^-T* (EO 3 (c) ) . Z 

c:©^S^ic^Ufciao®4^W6©s® 

6 a(C^J5K^n-§>. jlSS. IHd]iB4©tf-y^.P«ffiffli"-S) 

\zMfe-f2>Z\£lz&r). /*^ajig6l©affil atClHI 
a&4Z&M<D¥y?-PT'mttZ>Z\ttf®gi,lZT'£. * 

[0 0 2 5] ^H*»W©?liS©^©ft!l©0iJ*04fC 
^f. ^©^J«, Sffil atlH10®4*<}Bric$nfc^n 

i8a)Mi©§si£#r££^-f fc©T*s„ *-r, 
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6&ffl:rf-5 (04 (a) ) . ^zm^mmit^-r 

<d±\z. 1B2 7 b\zmmfflzmifiVtzmf>\-mm'M&z: 
&Tz>mw&tt2 7 zmmtz (04 (b) ) . m^x 

mW&tt 2 7 <DMW 2 7b bfc?&£rf JI 7 £ ^ > 

X7l/-f 8£bT, jl?HS«2 7©n<BlIJ:0^6(Da 
®6a£@;ft-f£> (04 (c) ) . Z.tl\Z£.-oX. 03 
©CTi: |WJ t> < mftfe tC* 6 ©*® 6 a ©ft&g • 

js-tfcsosw&ift&f- sw&gtiwibe^p 

to o 2 6] &\z*mw<Dnm<DMW<<D®e>m$:m5iz 
^r. z\<dm\z* ^i a\zwam4^m^nrz^ 

1 i^ttS^^»Si§tt^WL-fcit} 

6^ffl*r-s (0 5 (a) ) . •Aizmmtfs.mzmmh 
<. &%mzttvxm'&&zm-f2>mMfflLm'?-5 a t, 

LTiH 6 ©*® 6 a tC-HfCi5E#BS*T^^« 7 £ 

(0 5 (b) ) . m^xmrn^xmrn^-m i * 

il bTSftt* 6 CDS® 6 a%M9ttZ> (0 5 (c) ) „ Z. 

<Dm> m&^mi *T&fcT%2mmomw<$m.^ 5 a, 

ffi^iBH 1 5 a 7t^l/>XCDj:3(c:*^-r-2)fc«e). M 
#6<D«®6 aCIHIg|52 8 ZMtii-fZ-Jj. Mftizm^ 
fc7t<C*fbT©iRtt^#-rSI*^fit^5 b«, 7t£© 
1RU VX^OSfiJ^f ^>fcJ*, Ijttt 6 CDJtffl 6 a «@ 
ftZntz^. sjlW6CDS®6 a^te'^ftfCffl 

^fc^^UTSj©ttS:^rT?)«^S[^ 5 a £BHbfc 
fiHffcttn3gC2 8^jS$nSdi:t^0. 2ffi«(D^ 
«f5a, 5 b^m§^-<r?g-&bT^^<»:Tn«, 

^#6<Dgffi6 a trrasB 2 sdmmtfv^xBi&zn 
z.<d&. m&=f-mi &^tnn ism 6 cog® 6 

a tffl§«liJW^IHOffi4?r#?>c:<h^T#?) (0 5 

(d) ) „ ^o«fcf> ic^jtc^-r^^^Sjagc i oDisjig' 

?1)UX&®%\Z'i7? Z.ttfX%, £fc, IHfl®4CDJg$ 
£ b TIt -5 £ <h &X # 3 . 

[0027] x.\z*mw<Dmm<DMm<Dm<Dmzm6 \z 
St. iiowi, s®i a^tlH]A®4 7!^££nfc0!F^1• 
i&igj®5$l©§ai£:£ft£st*>©T;i5-5. £-r. 

iSilgBl ^tt&^^jgj§14^Wb^^« 
6£ffllt5 (06 (a) ) . X.lZft&<DK8^L^2m 
m^nmW&.^^ c , 5 d£ig£bTi?Mtf6 0Dg®6 a 

\z-m\zWLzm&xmk=?m7 &mt-?z> me 
(b) ) . m^x2mm<DMw<%i®.T 5 C) 5d®^ 

ISffim&i 1 5 d CQ#.£Bfcirf£ (06 (c) ) . Z 



(6) 

70 

<D&. n-itznMW&rf- 5 c SrVX^tbTSU* 6£>S 
ffi6 alc7XU~->3 >iDl^:iS-r (06 (d) ) . £ 
niC«toT^W6<DS® 6 a ©I^S&SH 1 5 c £ISb/t 
©ffi£R£<JI>9rKttlH!SB2 875^fiE$n. 2ffiStf>«^ 
«&&^5c, 5 d;«9-tCjg-&LT^5£-rntf, ^ 
#6<Dg®6 afC0flgE2 8 TW^tfy^T^jS 

r 5 c zmn-tnte. mu 6 ©g® 6 

alCB§MliJW^[H]0®4$:#-5^i^T^^ (0 6 

— ( e -) •) - . -m±o ir*«Hjtc^-r#n^jSjasB i omm- 

10 ^SCiftli, #ft*|jl$SB l ©S® l al;MS?X 
^Snzn^Btcfir? cga®4©p$ 

t> -J£ b Tfr 5 Z. t #T* £ 3 . 

[0028] mz^mmcDn^mmoymom^m 7 \z 

tST. £©Wi. S® 1 a(ClHldi®4^bt$nfe^ 
hi 7^«t^)J«^I'J3!)nXtcJ:^^S^*-r : t)©T^ 

fc^«i 6£ffl«-rs (07 (a) ) . wzm^mm 

20 z>%ifcftmzuz>&o\zwm\^tc¥-i ^^yv/^ v 1 
7^ffl^t, mmm-i.mzxmM \ e *w.-%fa\z®m 
.mmmn^y^xy^^^yv/^ h 1 7$ni*«s 

*%)©?S2 9£j£firr-5 (07 (b) ) . m^xmmm 
jLmzxmt 1 e \zwm v . wteiinx t 
^•v ; &>h*A*-r h 1 7 &m&MJjift\zmz>z.£x\ m 

Ml 6(DS®1 6 aCOffi.-Jjfi)lzm$k'b<Dffi2 9 ZmK? 
ZZ.LIZ&-OX (07 (c) ) . 07 (d) iZ^k-rmiE 

mnm2 1 <Dai$3 ^muffjizmi&Lxm^n^ma 

so ®4#t#£n3„ j^. KKECOiiO. B§iEog^«l 2 1 ODO 
gB3©i«$H«ffl§A/ (4nl/2) iU B§IEES^il2 
1 CDfla53 £IH-r-5tr-;/3 L PteO. 2~0. 4AiS5 

jg^ffiKctntf. #^iiil^l©*ffil'a(Clll&iEBg^ 
f^2 l<DfigB3 j£<D\i'y^PXigm&)\ZBl&X~ZZ> 
<DX\ iaO®4W^5ri^MgT^atCfT-5c:i^T^ 
•5. 

[0029] wz*mwv>3zme>Mm<Di&v>&i*m8 \Z 
^-r. «®i a\zwam4tfBi&-£tifzfaft 

iliM lifts. ^^SiStt^Wb/t^tf 1 6 Affile 
tS (H8 (a) ) . fr\ZZ.<Dmttl 6$rJP^bT^b 
21£tzWmX'm-n®C>1%W&'&L : ¥- 1 8 $r^« 1 6 <DS 
ffil 6 a£n)C#tttt3. ^©R#, $5cYk bfc^W 1 6 C« 
^flte^l 8d^S*j^^tlSJ;^CbT@*$n. ^ 
#1 6CDSB1 6 a^9Mtt? 1 8Xmt)tl2>t. -t 

n^nx#^ttfc«^^ i 8«H*$n-rfc^r-r 

SCDT*. i?t*f 1 6 ©*® 1 6 a KfciBitbfc^i&J&JSH 1 
1 8 3&>63ft<&-JBO»fi[-?JB3 Q-hWf&Zn* (0 8 
so (b) ) o iW^WMf 1 8 T^e. 
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(7) 

// 

?StlTI!!lS2 8j5*3{t#l 6CD^ffil 6 a(D£ffi\Z2.-D 
TMtfLZtl. Ztl\Z£-DT, ittl 6««ffll 6 afclH 
£iS4«)S^n5 (0 8 (c) ) . ft, #WC*H>T 

f5T5^i7&nM*3., Utttl 6<DSBl 6 aTlH 

fl®4frlieft<^#«^VX£bT:fe< £<hT\ j?r 

gfll©«®l atC|Hli!iS4&flE«©tf^^PT|gtj-^^ 
^tfgBCVtr. IH]£iE4©J££fc£-&LTfT5 

[0 0 3 0] &K*56W©*lt©»»©ffi©W*B9K: 

^•T,, C©0J«, a^;:[Hlaffi4;&^K£n;t*^'t• 
;&jgagu©Sjg:#&£*T ; ^>©T■&5. *-r, 

T-5 (09 (a) ) „ ^C^O^ttl 6©gffil 6aS 
U— tf-4 lT^+t >b&#£3£*n 6 ©«M 1 6 a 

8 £3?ttt 1 6 ©»® 1 6 a Kqfc^ttttS (0 9 
(b) ) . £©»#, (MtLfcsfltfl eiCttljiWfifl 

i 6 a««f i 8titin5t. *-n£mn*c€rtt 

1 6 0)mmi 6 aClffltlfcMMf 1 8fr*>f3.2> 
-I©MfI3 0W(S$)n5 (0 9 (c) ) . tCV) 
TIfflf«f 1 8 3&»e>&*-Ji©*& ; PJi3 0£P& 

*-r^<t, i 8<o^»M36«te^snTTfrfc 

IHg|5 2 8/^iHm 6©gffil 6 al:W$n, vinKJ; 30 
ot, **T1 6©gffil 6 a tlHCiffi4 35i^J*$n-5. 
(0 9 (d) ) „ ft. #«C#^T.fcfcffl-r***M6« 

BflCiE 4 © tf -y P ^S^gj-r ^ <h*iT^ 
-5. CC!)J:'5K*«K^'r*n»aia*10«ifi*ftfc 
J:fttf, 1 ©Sffi 1 a CPPiaffi4«:ffi*© 

tTy^PT^ttSdt^gCTfr, IH][£biS4© 

1 6 ©Sffi 16a?: 4 IT 

IHICiffi 4 ©JB2filc£ gfttCfr 5 d £ -2). 
[0 0 3 1] ft. ±EH3 75SB9©«TiB'*;fc»ifi:& 

[0 0 3 2] ±$©0 3 7!>S0 9©0iJT^L 

ItCi^^l^feT'^oT, #fg^©*fl.|gjliSgU © 

Lfc*§£, *56W©#^«»iaW 1 ©S® 1 a fcttflUBI 
^^ttWJraX^^Si-r^fe*. il'£©&S!!£ffl^£:$ "so 
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9fflXC£«:&&'?ttj!91#<Kl/C*. 0101c 

1 ©§¥£#»«. 0 3 mb 9 ©erc- 
jKbfc***saas 1 ©«jfi*tto^-rn*»K:«tt>Tfl. 
*>nitmn-&mm& 1 m^- 3 1 1 it (010 

(a) ) . cnK«»£fToT*«MlK¥&S!3 2£f£» 
b (01 0 (b) ) . ^<Dttl*!|£3p:&SJ3 2&&m9£ 
LT*^»aiitt**r"r**#l 6fcj£»jDX-«-*;i£: 
T (01 0 (c) ) . 811 aK[H!G®4^m££n£. 

*n»«ja»-i-*«iS"r *-fc-oT*^s - (0 1-0 - - 

(d) ) „ Zi<D£v \zn&T~ fotUti. -7X^-3 l©g 
®3 1 a©IHAffi4fc+#fte2^T-i*3fci6, fftffi&gftl 
I#£?BT?S. #feW©**1-iSij§ag& 1 ©SB 1 a ©IH 
a®4(Dj!)PX ! foBr«g<hf«CS. 

[0033] 'Aiz*mm<Dmt&<Dj&m<Dm<Dm&m 1 1 
t;^-r„ ^©wa. mm 1 a izmam 4 nmk^ntzm 

O 2 ©S^aMStf- 1 1 iZTM 3 5 S#ST5*i£T$ 
*. SI*. M#tbT3^7C^©7C§yi 2^gL, 
dCDTcMl 2rtC/W>^— S*lnUfc«f«l 0KS i 
0 2<DMKm!L=f- \ 1 £#SSt$-tt-fcf&3 3 SijitL&tr 
(011 (a) ) . ft. A*-f >^-tCtt> WAfiTJlo 

*J8H*. &K:i$IS!©iBa££ , bK:s i 02©Wfi 
f 1 l^Tt^l 2<Dj£gB(C*fi«-r^<DT (01 1 

(b) ) " , S i O 2 ©SfcJgflMSltf- 1 1 ffijtm 1 2 ©JggB 

iz-t-ftizmm^tzvim-c. cn*«:flis*. ;w>^- 
S6i:»^t«i*i 3sa*ni:ti:±!5,. 

3*©AW>^-£tek##P£it-T, tgSU 2 

©jsaBc->p+"y->te^ufcs iO20«igwf 1 1 
#Bfcbfcfe©3 9©*ans*<fc'5fc:-r* (011 

(c) > . ssictcsu 2&i^*-rn«. s i02c« 

nMRtt? 1 l^ifttTtffci3 5#tt55fc±#£ (0 

11 (d) ) „ zo>M3 s^m^xmfvmmm^m-r 

5i#l 6 5«It5ItT (011 (e) ) . « 
S 1 a KIHi!biB4#raj*Sttfc**i^a« 1 Srfijg-T 
(011 (f)):«, J:B**ifc3#C 
7C^«»M3 5 *JDXT-2>^JS:0 1 2 t^-T. CW^J 
tt, S3 S(DMW£.UZZ)k : jtWW.<Djmi 2*m&.ti. 
3^7C^«^bfc3y3 5**#6n*J:5fc^«bfc , b© 
0 . 012 ( a ) ~0 12(f) ©#XS«0 1 1 
(D^JilWlbTS^., COWCfc^-filO . *^J(r^-r* 

[0 0 3 4] X.lZ*%W<D'mffi<DWm<D®<DM : &mi 3 

t^-r., crown sffli a{rnao®4^fi)c$n^# 

1&CX01 2©^JT^LfcS3ii*ri^TS , J3 5 =£#S"r 
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(013 (a) ) . mzM3 5*mWl 6fflill 6 a 
\zmm~Jl>*-$Z>Z\}iX- (013 (b) ) . S«3 5<Di¥ 
b tttt® 3 6 OB10M^*« 1 6 omm 1 6 a t'te^ 
a®l a^Bflflffi4At^3n^#^S)SSBl 

znm?2>z\£&T*zz> (Hi 3 (c) ) . ft, mmi 

a (C03Offi4 *KffctZ>i}m%mm%l> 1 3ft*¥BDT?«j«S 

aiigei^[ffiffiT«fiK$n^«^T*fe. 01 i&#0i 

2£fls»U cn^ffll^Tffb#ttffi3 6^(ffiffi«i^: 

91 atDfldiffi4^^-r-2)*^Sjagi5l75^#en 
•5. £©«fc -5 fc#«fc:jj*-r5p*l-»8ilB» 1 

jWI<T«trfc«>. §S3g+M ^PfcSIBT?*. 

[0 0 3 5] fc\Z*5tm<Dmi&<DMf&<Di&<DM-V&Z>, 
mm 1 a tIHIOS4*^fiE$nfc^^jagB 1 ©Kjg 

#«£K9rrs. sr (in) i37c 

©yijn>'?iA^KOH 1 NaOH^W^TX-y^ 
>i/L, ->>j3>©ii£ll*&^ 3 4© (111) B37^ 
*tHS-&*;i£:k:J:D (014HyU3>O^f3 

3 8*mnmzmi&VTWi&-zti%wehM (0^-a-r) 

'*:£8r*>. i 5 ROT 6 ©{S]T^ tfeSI*i£^ffl 

T (£TF, B105#fJ . cnciM»«fT-3T*«ME 
¥&3!!3 2£fP»U Z\0)mmm^M3 2MS9 i 

war* ^o«t-5K*«t:^'r*niBji 

a« l ©«ifi*ttK:.J;nii. 8taiJiEbniHia®4©jgfiK 

[0 0 3 6] %.\Z*mA<D^ffi<DBM<Di&<Dm : £m 1 5 
£©#!«, «® 1 aKIHflffi4#J£j«£n£:ifc 

X«01 4©CTT'^L/ti5!ii*tecD^rn^JC £ koTf^ 

S$tl^^i«9(CTfiE^ttlXr-5CliT. 

©SI® 1 5 a\ZWthffi4&Mf$.t-Z> (015 (a) ) „ 

K#*MMiltt**r**» 1 6©S®1 6 afcl&Ofl- 
tt-2> (015 (b) ) o cntCckO. Sffil afClHCj® 

5. ffi. *0iJTtt01 OX«01 4«0tJT-*bfcS!ig7j 



(8) 

/-/ 

m(D^-?i\fr\Z&-DTftM2n : b&M9$:m^tztf, 0 
1 1RIX01 2W«ajT^LfeS3jt*fe{wJ:oT^'$n 

#*1-i8MgBl tCt>±te7^;l/Al 5 9 
. *5Tf50T, *^i£jgi®i$l©^#iC£fc>itTg£C 
IHdbffi4£«T£;i<h#T£. ^fl-USi!^ t £ft± 

[0 0 3 7] - " - 

io [fgw©^] *%w<Dm-»mim®.<n%w\zh-oT 

-k&i^t. #^si§SB©Mfflrs*^&gtr^r 
zmmm&nt-rzt, mtv&m&ffiotvmzTi-ztf®. 
m-rzmn-mwi&am 1 / uni/2) & 

fflr-5^^^fi©0. 2~0. 4{»CDtf^^Tl£tt 
T. ^^SiSei5©^ffi&IHlifb®Hr-5^iT. HOffi 

iSfgigCD^-f >Sr/hS<r-5Cli*t-C#. S/NJt^fri] 
(DgrMRMiz&Zzf-X h3t*WA*^i:!^-r*. 

so ffl^©JKsa»jS«yn-t^*3W^ST. fi37hT*ni» 
-t>*- SrSfjtr-S^tTiinlffit^f). 
[0 0 3 8] #f^©tt3ft«2]E«©5fiiJ!JK:»o 

gB©Sfflpjffi£IH]ibffi(;:r 5 lit, 

iag)5©«a k a wr & p#©sst □ t. Rtf*^a3»»**M6 
as»©Kffi*»&m»r«B*fflK»n;*<Dffi:£fc««3 

[0 0 3 9] *&, *»9]©W*ffl3tB«E©^IHlCfeo 
Ttt. tt*«lXtt2»CBB«E©«Woa*fClinAT, * 

«.«8ii«o*MBic»*tt»a*ifircfcT, unfits 
jass©«ffitc*»^#» lt t>^-©* s 8itnig*,T l * 

[0040] s^c, *56wo»*ja4ett©«wt:*-3 
Ttt, s»3}c^ 1 7bS 3 ot»rn3&»cfE«o»^oa*K 
so ioAT, &fflrS'5!r<fl-*S&££ 5~ 1 5 (imCI5B®l 



43 §12001-4442 (P2001-4442A) 



15 

[0041] *%w<Dm*msmm<D%mz$>i 

HKiE»f<&*^»aiii«o^fficiHiiaffiS:»rii-r* c 
t-e, ait *»»afi ; Poeft*ttsi:aj6t5 ^ t 
cto, **nsaaaso!)nffiKiHiiaffi«:«iS©fcr5/^-c 

[0 0 4 2] *&, *5SW©^**6fE©©5SWtC*o 

3&s©bs^ b ^ 2 a&©$ftMtt&?eiB£ u 

^©^BiciH]flB£»r3;itT, ^ft&3i§ffi©ft 

[0 0 4 3] Sfc, #3S9!©!9#JB7i2*©f238lC»o 

*BilClHliaBI*»jart-S£iT\ mtmrnrnttan-wtz. 

[0 0 4 4] *&, 8 SBIR©R91(;:&-3 

[0 0 4 5] $&. *»9i©W#J@9IBtS©»9iK*o 

[0046] *%w<Dffi#mi o&m<Dmmiz$> 



(9) 

oth mxm 5 7iM 9 ©«r»rn*»t:E«o^iB-fe > 

\zmm.?zBft&w&&v>n-&izwa®&Mi£-r2> c t 
©»jfi*ffiT«jftsnfc*n«aia«*yx3'-fr* 
• a&iHAffiosiid^tfTirtEfcfcsr. — ■•- 

io [0 0 4 7] *36M©»3R«1 lB«©J6iPlfc* 

rjTtt." 3*5c»*©7cS!Sf^«U /W>^S*jDab 

n\zmtzvxs i o2©»»aefs«as*. ^ns 

safflrowiiiciaciiiisjuisrsit-e. assftmaffi 
.20 *naaiaw©*«a:»j«s»i«BK'ra. 

[0 0 4 8] ^fc,.*5BW©BI*9ll 2B«©55WC* 
9TB, l»c»«©*^iBHr>-y— ©«ifi*ft 

• K^ivx^asnfess^ttaiitts^r-riSiw©^ 

BfcEBrr*#*««iM^*iHlciSOili*»«TS - 

[0 0 4 9] *36W©89*3B1 3 8B«©5fiWfil* 

so 9l«, MillttStl, ISA2rffi#< (111) ® 

©stf«sxy5=->^-ractT?. #»©^BBiciHiiaw* 

g,\Zft?ZLttf-V%2>. 
[0 0 5 0] *3B9i©W3iW 1 4fB«i©^Bjtc^ 

oth n&si o, ii, i 3©ti-rn^{rt5*©# 
fl-a-t >t»— ©st jt^ffi c £ ^xf^M $ nfc^sy^ t» t* 
« itftT^naaiiattSrW-r-s^w^A^^jginiiu, 

^BtciHOffi^^r-s^iT. &*&j6M*©3i^aa 

a^(C : b±IB7^;PAS:I 1 5t)Wlt?>^i:^T#-5©T\ 

^aaa^©^«ir-&t>-&Tgffi^(Hii£iffl€:^-r-5 

[0®©fS*^giW] 

[SI] *^0J]©sem©^®©-««i$:*L, (a) lift 

*Msm>-y--©±»»©*HfiBK (b) «*n*-fc>-y- 
so -©#^aaa^©a®iciSLfciHioB©^@, 
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(c) \zmw&-t>4)— <DmH.&m®&<D&mzwtwz 
>•#- ©#n»sa*©»#«flSH-e*-5. 

[0 3] *%W<DHM<DMm<Dttl<Dm$:7jkL. (a) ~ 

( c ) tt^n»-t ©**n»2a»©»jfiieHT 

[0 4] *^W©HJg©^(Dffi<D^J^*L, (a) ~ 

[05] *mwc»nM<oj&&amom**L, (a) ~ 

(d) tt*^«-t>-y— o*n«»iafflo«jgx8HT 

[0 6] *58iBOia!S©'»Ji©«l©«S*b. (a) ~ 

( e ) «*^«-t >Hj--©*^«aiaa5©«ifiieHT 

[0 7] #3BW©&K©»MfcD<fi©0!l£jRU u> ~ 

(c) tt#n*-fe>-y— ©*n*sia»©»jfiieH» 

(d) tt#^*ISjaffl5©«®tCifi.bfcOflCijB©^«0T? 
[0 8] *ftH©£tt©I?tt©tt©iM&jKU (a) ~ 

( c ) «#^«m >+»•- ©*^i»aaa5©»«isHT 
[09] ^mw^MoimmnmnrnzmL, (a) ~ 

(d) tt#*Mt-fe>lJ— ©**1-i&j§>SgB©i«£Xg0T 
[01 0] #5BW©£ifi©J&SB©ffi©0«l£jSU (a) 

~ (d) tt#n*-fe>-y— ©^*aia«©*itxeH 

[01 .1] *»9!©ig«5©»ffi©«l©«S5SU (a) 
~ (f) tt*n»-lr>ii— ©*^«»ia»©«iBX8H 

[012] *3BM©H«S©»J8©ffi©«S^b. (a) 

~ (f) e**Mi"t>-9— ©5S5n*Sia»©«jfifxsH 

[01 3] *«W©Htt©»J8©«©«IS*b. (a) 
~ (c) te*n«-fe>-!j--©5!^*a««©MiSXSB 



(10) 

/,? 

[014] y'j3>©^lftf^St0fJ&5. 
[015] ^fffiUlfflfKOffiO^j^L, (a) 

~ (b) \*$mm±>-vr- ©*n»»is»©»iitieH 

[^©iK93] 

i #^>«aiia 

1 a Sffl 

i b a® 

1- c • ^ffi- •— ~ - •- 

io 2 ftHBUkmn 

3 ASS 

4 Hflffi 
5 

5 a s^aia^. 

5 b sjijgflttt^ 

5 c mMm&.? 

5 d 

6 **r 

6 c W 

20 7 'kus^fji 

8 U>X7l"{ 

9 . 

10 A-f>y£8SinLfc»* 

ii s i o 2 nnwmt'f- 

12 TCl 

1 3 *M*« 

14 ait* 

i 5 ^>c;i/i>,. 

1 6 mm 

30 16c ^t-ffl 

1 8 nmm* 

2 1 B§iEEH^^ 

3 5 S! 

3 7 (111) I 

n <effl-r**na»fifc*frsBW* 

H »S ' 
P tfy^ 



[0 2] 



[014] 



(11) 
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[0 8] 
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[010] 



(8) 



(b) 



16a 

L 



v/y////////////////////x - 



16 



0 



30 (c) 

^ * 



16a 



16 



1a 



(d) 




7 

1b 



16a 



1(31) 



(b) 



32 




1(31) 
(c) 32(9) 







f# §9200 1-4442 (P2001-4442A) 



(14) 



II 1] 



1 2] 



(a) 



(b) 



(0 



(d) 



(f) 




-12 




la 4 16 \ a 



1b 



(a) 



(b) 



(c) 



(d) 



(e) 



(f) 



,12 



1,1 1 





1b-" 



(51) Int. CI. 7 

G 0 2 B 3/00 
5/02 



F I . 
G 0 2 B 5/02 
1/10 



C 
A 



(72)^95*- ®b mn 



(72)^9!^ F*3BB «- 

^K^PWrfT^^P1Kl048#«!lST«X» 

F^-A(##) 2G065 AB02 AB03 BA14 BA37 BB06 
BB09 BB19 CA03 DA20 
2H042 BA03 BA05 BA12 BA15 BA16 
2K009 AA12 BB24 DD05 DD15 FF02 



